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L Basis of the report 



1 . Wiih regard lo the elements of the intemaiional application:* 
I I the intemaiionai application as originally filed, 
the description: 

pages 1-24 as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 



^ the claims: 

pages 25-28 



pages NONE 



pages NONE 



pages NONE 



_^ as originally filed 

as amended (together with any statement) under Article 19 
filed with the demand 

filed with the letter of 



y\ the drawings: 
pages 1-4 



pages NONE 



pages NONE 



_^ as origiDally filed 

. filed with the demand 

, filed with the letter of _ 



the sequence listing part of the description: 
pages NONE as originally filed 



pages NONE 
pages 1-3 



filed with the demand 



filed with the letter of 30 October 2000 (30. 10.2000) 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless odierwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation fiimished for the purposes of international search (under Rule23.1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation fiimished for the purposes of international preliminary examination(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

1^ contained in the international application in printed form. 

I I filed together with the international application in computer readable fomi. 

I I furnished subsequently to this Authority in written form. 

^ fiimished subsequently to this Authority in computer readable form. 

I I The statement that the subsequendy fiimished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished, 

i I The statement that the information recorded in computer readable form is identical to the written sequence listing 
has been furnished. 

4. Q The amendments have resulted in the cancellation of 

I I the description, pages NONE 

I I the claims, Nos. NONE 

I I the drawings, sheets/fig NONE 

5 . I I This report has been established as if (some of) the amendments had not been made* since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets w/hich have been Jurnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17), 
** Any repUxcemeru sheet comcdmng sudi amendments trmst he referred to wider item 1 and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

I . The question whether ilie claimed invention appears lo be novel, to involve an inventive step (to be non-obvious), or 
to be industrially applicable have not been and will not be examined in respect of: 

I I the entire international application, 
claims Nos. 12-14 

because: 



I I die said international applicadon, or die said claim Nos. relate to die following subject matter which does 

not require international preliminary examinadon (specify): 



I I the description, claims or drawings (indicate partiailar elements below) or said claims Nos. are so uncleai 

that no meaningful opinion could be formed (specify): 



I I the claims, or said claims Nos. are so inadequately supported by the description that no meaninghd 

opinion could be formed. 

no international search report has been established for said claims Nos. 12-14 



2. A meaningful internacional preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
seq uence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 

r I the written form has not been furnished or does not comply with the standard. 



□ 



the computer readable form has not been ftimished or does not comply with the standard. 
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IV. Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 

restricted the claims. 

I I paid addidonal fees. 

I I paid addidonal fees under protest. 

I I neither restricted nor paid additional fees. 

2 . \^ This Authority found that the requirement of unity of invention is not complied with and chose, according to 

Rule 68. 1, not to invite the applicant to restrict or pay additional fees. 



3, This Authority considers that the requirement of unity of invention is accordance with Rules 13.1, 13.2 and 13.3 is 
I I complied widi. 

1^ not complied with for the following reasons: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive 
concept under PCT Rule 13. L In order for all inventions to be examined, the appropriate additional examination fees must be paid. 

Group I. claims 1-8. drawn to polynucleotides encoding MurF, vectors, host cells, methods of making MurF polypeptides using 
polynucleotides, and MurF polypeptides. 

Group II, claims 9-11, drawn to methods of determining inhibitors of MurF polypeptides using host cells containing polynucleotides 
encoding said polypeptides. 

Group III, claims 12-13, drawn to inhibitors of MurF polypeptides and compositions thereof. 
Group IV, claim 14, drawn to methods of treatment using inhibitors of MurF polypeptides. 

Group V, claims 15-17, drawn to methods of determining inhibitors of MurF polypeptides using said polypeptides. 

The inventions listed as Groups 1-V do not relate to a single general inventive concept under PCT Rule 13.1 because, tmder PCT Rule 
13.2, they lack the same or corresponding special technical features for the following reasons. 

The special technical feature of Group 1 is MurF polypeptides which are encoded by the claimed polynucleotides v^^ich are contained 
in the vectors and host cells. Claim 7 is included as a first method of making the special technical feature, MurF polypeptides; claim 7 
is also a first method of using the polynucleotides. 

Group II is an additional method of using the polynucleotides and/or host cells. As such, said methof need not be grouped with the 
first method of using in Group I. 

Group III, while being related to the sp)ecial technical feature of MurF polypeptides in that the compounds inhibit said polypeptides, 
are not integrally related to the special technical feature having different structural and llinctional compositions. 
Group IV, while being related to the special technical feature of MurF polypeptides in that the compounds used in the methods of 
treatment inhibit said polypeptides, are not methods of using the special technical feature itself. 

Group V, is an additional method of using the polypeptides. As such, said method need not be grouped with the first method of using 
in Group L 



4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this repon: 

I I all pans. 

the parts relating to claims Nos. 1-8 
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V. Reasoned statement under Rule 66.2(a)(u) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. STATEMENT 



Novelty (N) Claims 6^8 Y ES 

Claims lo NO 

Inventive Step (IS) Claims NONE Y ES 

Claims U8 ^NO 

Industrial Applicability (lA) Claims l^S YES 

Claims NONE ^NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-5 lack novelty under PCT Article 33(2) as being anticipated by Dewar et al. as evidenced by Sanschagrin et al. and Ikeda et 
al. The instant claims are drawn to polynucleotides and vectors comprising DNA encoding the murF polypeptide, disclosed as SEQ 
ID NO: 2. Dewar et al. teach the DNA of the entire fts-mur locus in Pseudotnofias aeruginosa PAOl (see Abstract and Figure 7)). 
While Dewar et al. do not specifically cite the murF gene within the DNA disclosed, the DNA disclosed by Dewar et al. inherently 
comprises the murF gene. The locus taught by Dewar et al. is a 1 10-kb portion with approximately 52 kb on eidier side of ftsW- 
murG-murC (see Figure 7). This locus is "remarkably similar to those found in the genomes of E. coli, B, subtilis, H. influemae^ 
and other bacterial species" as taught by Sanschagrin et al. ; and Ikeda et al. teach the locus in E. coli with murF adjacent to flsW- 
murG-murC within 17kb (see Figure 6 and page 185). Thus, the 1 IQ-kb piece of DNA taught by Dewar ei al. inherently comprises 
the murF gene; as such, the murF gene is taught in its isolated form. 

Claims 6-8 lack an inventive step under PCT Article 33(3) as being obvious over Dewar et ai. as evidenced by Sanschagrin et al. and 
Ikeda et al. Dewar et al., Sanschagrin et al., and Ikeda et al. teach as described above. These references do not teach the expression 
of the encoded proteins of the mur locus. 

It would have been obvious to express the murF polypeptide since the murF polypeptide is described for E. coli and other bacterial 
systems (see Ikeda et al.). 

Claims 1-8 meet the criteria set out in PCT Anicle 33(4), because the nucleotides and polypeptides of MurF from Pseudomonas 
aeruginosa have industrial applicability due to the pathogenic nature of Pseudomonas aeruginosa and such products would 
foreseeably facilitate specitic antibacterial therapeuucs. 

0 
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Vll. Certain defects in the international application 



The foUowing defects in the fomi or contents of the international application liave been noted: 

The description is objected to as containing the following defeci(s) under PCT Rule 66.2(a)(iii) in the form or contents thereof: on 
page 20. lines 18-19. there are blanks where deposit information should be. Appropriate correction is required. 

Claims 2-3 are objected to under PCT Rule 66.2(a)(iii) as containing the following defect(s) in the form or contents thereof: Claims 2 
and 3 do not liniit the subject matter of the parent claim. In Claim 2. natural, non-namral* and modified nucleotides encompass all 
nucleotides. In Claim 3. namral and non-namral linkages encompass all linkages. 

Claim 7 is objected lo under PCT Rule 66 -2(a)(iii) as containing the following defect(s) in the form or contents thereof: in item (b), 
line 1, the term "under" should be deleted for clarity of the claim language. 



Form PCT/IPEA/409 (Box VII) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Imemaiional application No. 
PCT/USOO/24437 



VIIL Certain observations on the international application 



The following observaiions on the clarity of the claims, description, and drawings or on the questions whether the claims 
are fiiliy supported by the description, are made: 

Claims 1-3, 5-7. and 15-17 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Anicle 6 because claim 1 is 
indefinite for the following reason(s): 

In Claim 1. item (d), the term "stringent conditions" is not defined in the instant specification such that the metes and bounds of the 

invention are clear; 

In Claim 1, item (e), the phrase "being specific for nmrF gene" is not defined in the instant specification such that the metes and 
bounds of the invention are clear; and 

In Claim 15, item (ii)m the term "functional derivative" is not defined in the instant specification such that the metes and bounds of 
the invention are clear. 



The description is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 5 because it fails to contain an 
adequate written description of naturally occurring mutants or polymorphic variants of polynucleotides which encode SEQ ID NO:2. 
The description is inadequate because the stmcture of said variants cannot be reasonably predicted based on the disclosure. 

Claims 1-3, 5-9, 11, 15, and 17 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed 
invention is not adequately described in writing, as required under PCT Rule 5. l(a)(iii). for the reasons set forth in the immediately 
preceding paragraph. 

The description is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 5 because it fails to contain an 
adequate written description of: 

-polynucleotides which hybridize to polynucleotides which encodes SEQ ID NO:2 but which do not encode an ATP-dependent amino 
acid ligase like the murF gene product; 

-polynucleotides comprising at least 25 nucleotides specific for SEQ ID NO: 1 but wliich do not encode an ATP-dependent amino acid 
ligase like the tnurF gene product; and 

-polypeptides that are "functional derivatives" of SEQ ID NO: 2 but which are not ATP-dependent amino acid ligase like the murF 
gene product. 

The description is inadequate because the specification describes polypeptides, or polynucleotides encoding said polypeptides, which 
polypeptides are related to the murF gene product by virtue of strucmral and functional characteristics. 

Claims 1-3, 5-9, 11, 15. and 17 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed 
invention is not adequately described in writing, as required under PCT Rule 5, l(a)(iii), for the reasons set forth in the immediately 
preceding paragraph. 
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SEQUENCE LISTING 

<110> Merck & Co . , Inc. 

<120> MURF GENE AND ENZYME OF PSEUDOMONAS 
AERUGINOSA 

<130> 20194 

<150> 60/153,293 

<151> 2000-09-10 

<160> 4 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 1449 

<212> DNA 

<213> Pseudomonas aeruginosa 



<400> 1 

tccgttctcc gacatcgagc aggccgagcg cgccctggcc gcctgggagg tgccgcatgc 60 

ttgagcctct tcgcctcagc cagttgacgg tcgcgctgga cgcccgcctg atcggcgagg 120 

acgccgtctt ttcggcggtt tccaccgaca gtcgcgccat cgggcccggc caactgttca 180 

ttgccctgag tgggccgcgt ttcgacggcc acgactatct cgccgaggtt gccgccaagg 240 

gcgcggtggc tgcgctggtg gagcgcgaag tcgccgacgc gcccttgccg caattgctgg 300 

tgcgcgatac ccgtgcggcc ctggggcgac tgggcgcgct gaaccggcgc aagttcaccg 360 

gcccgctggc ggccatgacg ggctccagcg gcaagaccgc ggtcaaggag atgctcgcca 420 

gcatcctgcg tacccaggcc ggcgatgccg agtcggtgct ggctacccgt ggcaatctga 480 

acaacgacct cggcgtaccg ctgaccctgc tgcaactggc gccgcagcac cgtagcgcag 540 

tgatcgaact gggcgcctcg cgcatcggcg agatcgccta cacggtcgag ctgacccgcc 600 

cgcacgtggc gatcatcacc aatgccggaa ccgcccatgt cggcgagttc ggcggaccgg 660 

agaagatcgt cgaggcgaag ggcgagatac tcgaagggct ggccgccgac ggcaccgccg 720 

tactgaacct ggacgacaag gccttcgaca cctggaaggc ccgtgccagc ggccgtccgt 780 

tgctgacttt ctccctcgac cggccccagg ccgatttccg cgccgccgat ctgcagcgcg 840 

atgcgcgcgg ctgcatgggc ttcaggctgc agggcgtagc gggtgaagcg caggtccagc 900 

tcaacctgct ggggcggcac aatgtcgcca atgccctggc tgcggccgct gccgcccatg 960 

cactgggcgt gccgctggat gggatcgtcg ccgggctgca ggcgctgcag ccggtcaagg 1020 

gccgcgcggt agcgcaactg accgccagcg ggctgcgtgt gatagacgac agctacaacg 1080 

ccaaccccgc gtcaatgctg gcggcgattg atatactgag cggcttttcc gggcgcaccg 1140 

tcctggtcct cggagacatg ggcgaactcg gttcctgggc cgagcaggcc caccgcgagg 1200 

tgggcgccta cgccgctggc aaggtgtccg cgctctatgc ggtcggaccg ctgatggccc 1260 

acgccgtaca ggcgttcggc gccacgggcc ggcacttcgc cgaccaggcc agcctgatcg 1320 

gggcgctggc caccgaacaa ccgacaacca ccattttgat caagggttcc cgcagtgcgg 1380 

cgacggacaa agtcgtcgcg gcgctgtgcg gtccctccga ggagagtcac taatgctcct 1440 

gctgctggc 1449 



<210> 2 
<211> 45i. 
<212> PRT 

<213> Pseudomonas aeruginosa 
<400> 2 

Met Leu Glu Pro Leu Arg Leu Ser Gin 

1 5 
Arg Leu lie Gly Glu Asp Ala Val Phe 

20 25 
Arg Ala lie Gly Pro Gly Gin Leu Phe 

35 40 
Phe Asp Gly His Asp Tyr Leu Ala Glu 



Leu Thr Val Ala Leu Asp Ala 
10 15 
Ser Ala Val Ser Thr Asp Ser 
30 

lie Ala Leu Ser Gly Pro Arg 
45 

Val Ala Ala Lys Gly Ala Val 



- 1 - 



N 

^^''-^ ' PCT/ucOO/24 4 37 





3> U 










c c: 

D b 










£ A 

50 










AJ.a 


Ax a 


Leu 


V a 1 


Pill 

o J-U 


Arg 


LalU 


va 1 


Ala 


Asp 


Ala 


Pro 


Leu 


Pro 


(jin 


Leu 


fa D 










/ 0 








lb 










O A 

o 0 


Leu 


vax 


Arg 


Asp 


1 nr 


Arg 


Ala 


Ala 


Leu 


Gly 


Arg 


Leu 


Li ly 


Ala 


Leu 


Asn 










Q c: 
O D 










90 










95 




Arg 
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Pne 
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Gly 


Pro 
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Ala 


Ala 


Met 


Thr 


Gly 


Ser 


Ser 


Gly 
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110 






Lys 


Tnr" 


Ala 


Val 


Lys 


Glu 


Met 


Leu 


Ala 


Ser 


He 


Leu 


Arg 


Thr 


Gin 


Ala 
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120 










125 








Giy 


Asp 


Ala 


Glu 


Ser 


Val 


Leu 


Ala 


Thr 


Arg 


Gly 


Asn 


Leu 


Asn 


Asn 


Asp 
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140 










Leu 


Gly 


Val 


Pro 


Leu 


Thr 


Leu 


Leu 


Gin 


Leu 


Ala 


Pro 


Gin 


His 


Arg 


Ser 


145 










150 
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160 


Ala 


Va J- 


lie 


Glu 


Leu 


Gly 


Ala 


Ser 


Arg 


lie 


Gly 


Glu 


He 


Ala 


Tyr 


Thr 
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Val 


Glu 


Leu 


Thr 


Arg 


Pro 


His 


Val 


Ala 


He 


He 


Thr 


Asn 


Ala 


Gly 


Thr 
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His 


Val 


Gly 


Glu 


Phe 


Gly 


Gly 


Pro 


Glu 


Lys 


He 


Val 


Glu 


Ala 


Lys 
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Gly 


Glu 


lie 


Leu 


Glu 


Gly 


Leu 


Ala 


Ala 


Asp 


Gly 


Thr 


Ala 


Val 


Leu 


Asn 
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215 










220 










Leu 


Asp 


Asp 


Lys 


Ala 


Phe 


Asp 


Thr 


Trp 


Lys 


Ala 


Arg 


Ala 


Ser 


Gly 


Arg 


225 










230 










235 










240 


Pro 


Leu 


Leu 


Thr 


Phe 


Ser 


Leu 


Asp 


Arg 


Pro 


Gin 


Ala 


Asp 


Phe 


Arg 


Ala 










245 










250 










255 




Ala 


Asp 


Leu 


Gin 


Arg 


Asp 


Ala 


Arg 


Gly 


Cys 


Met 


Gly 


Phe 


Arg 


Leu 


Gin 
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Gly 


Val 


Ala 


Gly Glu 


Ala 


Gin 


Val 


Gin 


Leu 


Asn 


Leu 


Leu 


Gly 


Arg 


His 
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Val 
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Asn 


Ala 


Leu 


Ala 


Ala 


Ala 


Ala 


Ala 


Ala 


His 


Ala 


Leu 


Gly 
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Val 


Pro 


Leu 


Asp 


Gly 


lie 


Val 


Ala 


Gly Leu 


Gin 


Ala 


Leu 


Gin 


Pro 


Val 
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Lys 


Gly 


Arg 


Ala 


Val 


Ala 


Gin 


Leu 


Thr 


Ala 


Ser 


Gly 


Leu 


Arg 


Val 


lie 










325 
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Asp 


Ser 


Tyr 


Asn 


Ala 


Asn 


Pro 


Ala 


Ser 


Met 


Leu 


Ala 


Ala 


He 


Asp 
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Gly Arg 


Thr 
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Leu' 
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Asp 
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Val 


Gin 


Ala 
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Gly 
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Thr 


Gly 


Arg 


His 


Phe 
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Gin 
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Gly Ala 
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Thr 
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Gin 
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Thr 


Thr 
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Ser 


Arg 


Ser 


Ala 


Ala 


Met 
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Lys 


Val 


Val 


Ala 
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Ser 
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<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Artificial sequence 
<400> 3 

tttcacacgc ttgagcctcu tcgccnc 



27 



1 _ 



ART 34 AMDT 
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<210> 4 
<211> 27 



f • 



<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Artificial sequence 
<400> 4 

ttggatcctt agtgactctc ctcggag 27 
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50 55 60 

Ala Ala Leu Val Glu Arg Glu Val Ala Asp Ala Pro Leu Pro Gin Leu 
65 70 75 80 

Leu Val Arg Asp Thr Arg Ala Ala Leu Gly Arg Leu Gly Ala Leu Asn 

85 90 95 

Arg Arg Lys Phe Thr Gly Pro Leu Ala Ala Met Thr Gly Ser Ser Gly 

100 105 110 

Lys Thr Ala Val Lys Glu Met Leu Ala Ser lie Leu Arg Thr Gin Ala 

115 120 125 

Gly Asp Ala Glu Ser Val Leu Ala Thr Arg Gly Asn Leu Asn Asn Asp 

130 135 140 

Leu Gly Val Pro Leu Thr Leu Leu Gin Leu Ala Pro Gin His Arg Ser 
145 150 155 160 

Ala Val lie Glu Leu Gly Ala Ser Arg lie Gly Glu lie Ala Tyr Thr 

165 170 175 

Val Glu Leu Thr Arg Pro His Val Ala lie lie Thr Asn Ala Gly Thr 

180 185 190 

Ala His Val Gly Glu Phe Gly Gly Pro Glu Lys lie Val Glu Ala Lys 

195 200 205 

Gly Glu lie Leu Glu Gly Leu Ala Ala Asp Gly Thr Ala Val Leu Asn 

210 215 220 

Leu Asp Asp Lys Ala Phe Asp Thr Trp Lys Ala Arg Ala Ser Gly Arg 
225 230 235 240 

Pro Leu Leu Thr Phe Ser Leu Asp Arg Pro Gin Ala Asp Phe Arg Ala 

245 250 255 

Ala Asp Leu Gin Arg Asp Ala Arg Gly Cys Met Gly Phe Arg Leu Gin 

260 265 270 

Gly Val Ala Gly Glu Ala Gin Val Gin Leu Asn Leu Leu Gly Arg His 

275 280 285 

Asn Val Ala Asn Ala Leu Ala Ala Ala Ala Ala Ala His Ala Leu Gly 

290 295 300 

Val Pro Leu Asp Gly lie Val Ala Gly Leu Gin Ala Leu Gin Pro Val 
305 310 315 320 

Lys Gly Arg Ala Val Ala Gin Leu Thr Ala Ser Gly Leu Arg Val lie 

325 330 335 

Asp Asp Ser Tyr Asn Ala Asn Pro Ala Ser Met Leu Ala Ala lie Asp 

340 345 350 

lie Leu Ser Gly Phe Ser Gly Arg Thr Val Leu Val Leu Gly Asp Met 

355 360 365 

Gly Glu Leu Gly Ser Trp Ala Glu Gin Ala His Arg Glu Val Gly Ala 

370 375 380 

Tyr Ala Ala Gly Lys Val Ser Ala Leu Tyr Ala Val Gly Pro Leu Met 
385 390 395 400 

Ala His Ala Val Gin Ala Phe Gly Ala Thr Gly Arg His Phe Ala Asp 

405 410 415 

Gin Ala Ser Leu lie Gly Ala Leu Ala Thr Glu Gin Pro Thr Thr Thr 

420 425 430 

lie Leu lie Lys Gly Ser Arg Ser Ala Ala Met Asp Lys Val Val Ala 

435 440 445 

Ala Leu Cys Gly Ser Ser Glu Glu Ser His 
450 455 
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1 atgcttgagcctcttcgcctcagccagttgacggtcgcgctggacgcccgcctgatcggc 60 
tacgaactcggagaagcggagtcggtcaactgccagcgcgacctgcgggcggactagccg 

MetLeuGluProLeuArgLeuSerGlnLeuThrValAlaLeuAspAlaArgLeuIleGly 

61 gaggacgccgtcttttcggcggtttccaccgacagtcgcgccatcgggcccggccaactg 120 
ctcctgcggcagaaaagccgccaaaggtggctgtcagcgcggtagcccgggccggttgac 

GluAspAlaValPheSerAlaValSerThrAspSerArgAlalleGlyProGlyGlnLeu 

121 ttcattgccctgagtgggccgcgtttcgacggccacgactatctcgccgaggttgccgcc 180 
aagtaacgggactcacccggcgcaaagctgccggtgctgatagagcggctccaacggcgg 

PhelleAlaLeuSerGlyProArgPheAspGlyHisAspTyrLeuAlaGluValAlaAla 

181 aagggcgcggtggctgcgctggtggagcgcgaagtcgccgacgcgcccttgccgcaattg 240 
ttcccgcgccaccgacgcgaccacctcgcgcttcagcggctgcgcgggaacggcgttaac 

LysGlyAlaValAlaAlaLeuValGluArgGluValAlaAspAlaProLeuProGlnLeu 

241 ctggtgcgcgatacccgtgcggccctggggcgactgggcgcgctgaaccggcgcaagttc 300 
gaccacgcgctatgggcacgccgggaccccgctgacccgcgcgacttggccgcgttcaag 

LeuVa lArgAspThr Ar gAl aAl aLeuGlyArgLeuGlyAlaLeiiAsnArgArgLy s Phe 

301 accggcccgctggcggccatgacgggctccagcggcaagaccgcggtcaaggagatgctc 360 
tggccgggcgaccgccggtactgcccgaggtcgccgttctggcgccagttcctctacgag 

ThrGlyProLeuAlaAlaMetThrGlySerSerGlyLysThrAlaValLysGluMetLeu 

361 gccagcatcctgcgtacccaggccggcgatgccgagtcggtgctggctacccgtggcaat 420 
cggtcgtaggacgcatgggtccggccgctacggctcagccacgaccgatgggcaccgtta 

AlaSerlleLeuArgThrGlnAlaGlyAspAlaGluSerValLeuAlaThrArgGlyAsn 

421 ctgaacaacgacctcggcgtaccgctgaccctgctgcaactggcgccgcagcaccgtagc 480 
gacttgttgctggagccgcatggcgactgggacgacgttgaccgcggcgtcgtggcatcg 

LeuAsnAsnAspLeuGlyValProLeuThrLeuLeuGlnLeuAlaProGlnHisArgSer 

481 gcagtgatcgaactgggcgcctcgcgcatcggcgagatcgcctacacggtcgagctgacc 540 
cgtcactagcttgacccgcggagcgcgtagccgctctagcggatgtgccagctcgactgg 

AlaVallleGluLeuGlyAlaSerArglleGlyGluIleAlaTyrThrValGluLeuThr 

541 cgcccgcacgtggcgatcatcaccaatgccggaaccgcccatgtcggcgagttcggcgga 600 
gcgggcgtgcaccgctagtagtggttacggccttggcgggtacagccgctcaagccgcct 

ArgProHisValAlallelleThrAsnAlaGlyThrAlaHisValGlyGluPheGlyGly 

601 ccggagaagatcgtcgaggcgaagggcgagatactcgaagggctggccgccgacggcacc 660 
ggcctcttctagcagctccgcttcccgctctatgagcttcccgaccggcggctgccgtgg 

ProGluLysIleValGluAlaLysGlyGluIleLeuGluGlyLeuAlaAlaAspGlyThr 

661 gccgtactgaacctggacgacaaggccttcgacacctggaaggcccgtgccagcggccgt 720 
cggcatgacttggacctgctgttccggaagctgtggaccttccgggcacggtcgccggca 

AlaValLeuAsnLeuAspAspLysAlaPheAspThrTrpLysAlaArgAlaSerGlyArg 
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721 ccgttgctgactttctccctcgaccggccccaggccgatttccgcgccgccgatctgcag 780 
ggcaacgactgaaagagggagctggccggggtccggctaaaggcgcggcggctagacgtc 

ProLeuLeuThrPheSerLeuAspArgProGlnAlaAspPheArgAlaAlaAspLeuGln 

781 cgcgatgcgcgcggctgcatgggcttcaggctgcagggcgtagcgggtgaagcgcaggtc 840 
gcgctacgcgcgccgacgtacccgaagtccgacgtcccgcatcgcccacttcgcgtccag 

ArgAspAlaArgGlyCysMetGlyPheArgLeuGlnGlyValAlaGlyGluAlaGlnVal 

841 cagctcaacctgctggggcggcacaatgtcgccaatgccctggctgcggccgctgccgcc 900 
gtcgagttggacgaccccgccgtgttacagcggttacgggaccgacgccggcgacggcgg 

GlnLexiAsnLeuLeuGlyArgHisAsnValAlaAsnAlaLeiiAlaAlaAlaAlaAlaAla 

901 catgcactgggcgtgccgctggatgggatcgtcgccgggctgcaggcgctgcagccggtc 960 
gtacgtgacccgcacggcgacctaccctagcagcggcccgacgtccgcgacgtcggccag 

HisAlaLeuGlyValProLeioAspGlylleValAlaGlyLeuGlnAlaLeuGlnProVal 

961 aagggccgcgcggtagcgcaactgaccgccagcgggctgcgtgtgatagacgacagctac 1020 
ttcccggcgcgccatcgcgttgactggcggtcgcccgacgcacactatctgctgtcgatg 

LysGlyArgAlaValAlaGlnLeuThrAlaSerGlyLeuArgVallleAspAspSerTyr 

1021 aacgccaaccccgcgtcaatgctggcggcgattgatatactgagcggcttttccgggcgc 1080 
ttgcggttggggcgcagttacgaccgccgctaactatatgactcgccgaaaaggcccgcg 

AsnAlaAsnProAlaSerMetLeuAlaAlalleAspIleLeuSerGlyPheSerGlyArg 

1081 accgtcctggtcctcggagacatgggcgaactcggttcctgggccgagcaggcccaccgc 1140 
tggcaggaccaggagcctctgtacccgcttgagccaaggacccggctcgtccgggtggcg 

ThrValLeuValLeuGlyAspMetGlyGluLeuGlySerTipAlaGluGlnAlaHisArg 

1141 gaggtgggcgcctacgccgctggcaaggtgtccgcgctctatgcggtcggaccgctgatg 1200 
ctccacccgcggatgcggcgaccgttccacaggcgcgagatacgccagcctggcgactac 

GluValGlyAlaTyrAlaAlaGlyLysValSerAlaLeuTyrAlaValGlyProLeiiMet 

1201 gcccacgccgtacaggcgttcggcgccacgggccggcacttcgccgaccaggccagcctg 1260 
cgggtgcggcatgtccgcaagccgcggtgcccggccgtgaagcggctggtccggtcggac 

^k^-k^k'^k'^k^k 

AlaHisAlaValGlnAlaPheGlyAlaThrGlyArgHisPheAlaAspGlnAlaSerLeu 

1261 atcggggcgctggccaccgaacaaccgacaaccaccattttgatcaagggttcccgcagt 1320 
tagccccgcgaccggtggcttgttggctgttggtggtaaaactagttcccaagggcgtca 

^*^*^k^k^*^* 

IleGlyAlaLeiiAlaThrGluGlnProThrThrThrlleLeuIleLysGlySerArgSer 

1321 gcggcga tggacaaagtcgtcgcggcgctgtgcggttcc tccgaggagagtcac taatgc 1380 
cgccgctacctgtttcagcagcgccgcgacacgccaaggaggctcctctcagtgattacg 

AlaAlaMetAspLysValValAlaAlaLeuCysGlySerSerGluGluSerHis 

1381 tcctgctgctggc 1440 
aggacgacgaccg 
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